DIF-1 inhibits tumor growth in vivo reducing phosphorylation of GSK-3β and expressions of cyclin D1 and TCF7L2 in cancer model mice.
We reported that differentiation-inducing factor-1 (DIF-1), synthesized by Dictyostelium discoideum, inhibited proliferation of various tumor cell lines in vitro by suppressing the Wnt/β-catenin signaling pathway. However, it remained unexplored whether DIF-1 also inhibits tumor growth in vivo. In the present study, therefore, we examined in-vivo effects of DIF-1 using three cancer models: Mutyh-deficient mice with oxidative stress-induced intestinal tumors and nude mice xenografted with the human colon cancer cell line HCT-116 and cervical cancer cell line HeLa. In exploration for an appropriate route of administration, we found that orally administered DIF-1 was absorbed through the digestive tract to elevate its blood concentration to levels enough to suppress tumor cell proliferation. Repeated oral administration of DIF-1 markedly reduced the number and size of intestinal tumors that developed in Mutyh-deficient mice, reducing the phosphorylation level of GSK-3β Ser(9) and the expression levels of early growth response-1 (Egr-1), transcription factor 7-like 2 (TCF7L2) and cyclin D1. DIF-1 also inhibited the growth of HCT-116- and HeLa-xenograft tumors together with decreasing phosphorylation level of GSK-3β Ser(9), although it was not statistically significant in HeLa-xenograft tumors. DIF-1 also suppressed the expressions of Egr-1, TCF7L2 and cyclin D1 in HCT-116-xenograft tumors and those of β-catenin, TCF7L2 and cyclin D1 in HeLa-xenograft tumors. This is the first report to show that DIF-1 inhibits tumor growth in vivo, consistent with its in-vitro action, suggesting that this compound may have potential as a novel anti-tumor agent.